Abstract
Introduction
This paper investigates the dynamic linkages between macroeconomic factors and stock market developments. There has already been considerable research on this relationship. Two basic theoretical approaches and interpretations of this relationship are frequently used. The efficient market hypothesis (Fama 1970, pp. 383-403) assumes that stock prices already contain all the relevant information, while the theory of arbitration (Ross 1976 , pp. 341-360 or Chen et al. 1986 provides a framework in which the effect of the macroeconomic and microeconomic variables on stock prices is confirmed. The existing literature provides strong evidence of the existence of linkages between stock prices and macroeconomic fundamentals, mainly for the general stock market indices. The aim of this paper is to examine the character of this relationship between macroeconomic fundamentals and stock prices of selected financial companies in the Visegrad Group (composed of four countries: the Czech Republic, Hungary, Poland and Slovakia). Specifically, we provide a test for long-term equilibrium relationships and also we analyze the short-term dynamics and transmission of shocks from the macroeconomic environment to the stock market.
We believe that the financial sector in the Visegrad group deserves additional study. The interaction between the financial sector and the national economy is a broad area of research. The relationship between them may have far-reaching significance for the overall direction of individual countries within the global economic system. This paper explains the development of individual financial markets in the Czech Republic, Hungary, Poland and Slovakia in the broader macroeconomic context. The very creation of the Visegrad Pact was prompted by a desire to establish mutual cooperation, sharing, and knowledge transfer to transform the participants´national economies into market economy systems. Since each of the countries began their transformations independently, focusing on their separate economic situations and the development of their financial sectors may be of interest.
Recent years have been marked by a recovery of the world economy from the impact of the financial crisis and the subsequent European debt crises. In this connection it is important to determine the impact these crises had on the financial companies in the Visegrad group and to determine the other impacts they had on the national economies. Currently it is widely recognized that a well-functioning financial system is crucial to economic growth. An efficient financial system increases financial savings and the range of investment allocations and reduces asymmetric information or transaction costs. Financial markets develop based on the overall macroeconomic development. According to Garcia and Liu (1999, pp. 29-59) , a continual monetary expansion that stimulates economic growth requires more financial services; consequently, the financial system adapts itself to the financing needs of the real sector and aligns with its autonomous development.
The Relationship Between Stock Market Development…
Although the most prominent economic sector of in the Visegrad Group is manufacturing, the financial sector is one of the fastest developing sectors among the respective national economies; in addition the financial sector comprises the highest proportion of the service sector. According to the Global Financial Development Database, bank assets to GDP exceed 60% in all observed countries. The Czech Republic has the highest ratio with more than 69%; Poland has approximately 65%, Slovakia 64% and Hungary approximately 60% bank assets to GDP. In addition, the Czech Republic has the highest ratio of financial system deposits to GDP (67%). The remaining countries have a ratio of approximately 50%. Therefore, in our paper we specifically used blue chip stocks of important banks, insurance companies and financial funds. Blue chip stocks are stocks of large companies that have strongly positive reputations. These companies create a presumption that there are real linkages between the observed variables.
The macroeconomic variables used in most of the reviewed estimations in the literature are the GDP, the interest rate, the inflation rate, the money supply, and the unemployment rate. The remainder of this paper is organized as follows. The relevant literature is reviewed in Section 2. The data and the methodology used in this paper are introduced in Section 3. The results of the empirical estimation are reported in Section 4. The conclusions and summary of the main findings are contained in Section 5.
Review of the literature
The relationship between the development of the financial sector stock market and macroeconomic factors was an important issue debated by Choi et al. (1992 Choi et al. ( , pp. 983-1004 . This empirical work presents and estimates a multifactor model for the behavior of the stocks of the 48 largest US banking institutions, the interest rate, and the exchange rate risk factors. Standard results were obtained for the interest rate variable; the stock market´s development is directly dependent on interest rates and vice versa. Similarly, Garcia and Liu (1999, pp. 29-59) examined the relationship between the stock market development of financial companies and macroeconomic determinants. Their paper found that real income, the savings rate, the financial intermediary development and stock market liquidity are important determinants of the development of the stock market, particularly market capitalization of financial companies in selected industrial and developing countries. In accordance with Calderon and Liu (2003, pp. 321-334) , who also investigated the direction of causality between financial development and the economic growth of 109 developing and industrial countries, discovered that financial development generally leads to economic growth, and in addition this effect is larger with longer sampling intervals. Several other empirical studies have examined the relationship between selected macroeconomic variables and stock prices. Early studies were concerned with developed countries. Fama (1981, pp. 545-565) and Chen et al. (1986, pp. 383-403) analyzed the long-term relationships between the changes in stock prices and the macroeconomic fundamentals in the United States. Fama discovered a strong positive correlation between common stock returns and real GNP, money supply, inflation, interest rates and industrial production. Chen et al. reported that short-term interest rates, inflation, aggregate production and the default risk premium impacted stock market movements.
The objective of this work is to explore this relationship for countries in the Visegrad group. In particular we review the literature focused on Central and Eastern European markets. Hanousek and Filler (1997, pp. 623-638) investigated the existence of a significant relationship between the factors of money supply, trade, or government debt and the negative impact of equity prices for countries in the Visegrad Group. The researchers found that several economic factors (money supply, exports, and imports) create contemporaneous changes in equity prices in the Czech Republic. In the other three countries, lagged economic variables (export, import, and trade balance) affect equity prices.
In contrast, Horobet and Dumitr (2009, pp. 1-17) examined cointegration, the Granger causality tests, and innovation accounting techniques to capture the relationship between stock prices and gross domestic product, the consumer price index, money supply, the interest rate and real exchange rates. The results of the consumer price indexes, household consumption, and the real exchange rates for the Czech Republic, Poland and Hungary were consistent with economic reasoning. While the consumer price indexes were positively related to stock prices, the real exchange rates behaved contrarily. The remaining one did not provide a universal conclusion for those economies.
The causal linkage between stock prices, economic output, and money supply development in Central and Eastern European countries was investigated by Kulhánek (2012, pp. 135-145) . He reviewed quarterly data from 1995 to 2012 in his analysis. Based on the cointegration tests, and the vector autoregressive and vector error correction models, it was discovered that in all cases there is a long-term cointegration relationship among the variables investigated. The research concluded that the broad monetary aggregate and stock market development have a certain predictive content for real economic activity in the long-term.
The following two papers investigated the relationship between stock prices and a selected macroeconomic variable. Stoica et al. (2014, pp. 47-62) provided empirical evidence of the impact of domestic and international short-term interest rate shocks on the movements of Central and Eastern European capital markets. The researchers´vector error correction model results determined that the international interest rate had a noticeable effect on the stock market indexes of the Czech Republic, Hungary, Poland and Romania. The Relationship Between Stock Market Development… Gajdka and Pietraszewski (2016, pp. 179-196) examined the cross-country correlation between the long-term stock rate of return and the real GDP growth of Central and Eastern European countries. The researchers found that the correlation coefficients were slightly positive in the period before financial crises and slightly negative after financial crises.
Data and methodology
The purpose of this research is to identify the nature of the relationship between macroeconomic variables and stock prices. The variables under investigation are the GDP, the interest rate, the inflation rate, the money supply and the unemployment rate. The macroeconomic variables used in the estimations are the gross domestic product-expenditure approach measured in national currency, the short-term interest rate in percent per annum, consumer prices, annual inflation, the money supply M3 measured in national currency, and the unemployment rate. The macroeconomic variables are from the OECD statistical database or from the national statistical offices. All data on the stock prices of the financial companies selected were obtained from the Central European Exchanges (the Budapest Stock Exchange, Prague Stock Exchange, Bratislava Stock Exchange, and Warsaw Stock Exchange). The sample period of our dataset is composed of quarterly data from 2005Q1 to 2015Q4.
The financial companies selected were listed on the Bratislava Stock Exchange, the Budapest Stock Exchange, the Prague Stock Exchange and the Warsaw Stock Exchange. The actual market capitalization of shares and units of the Bratislava Stock Exchange (BSSE) is EUR 4,194 million. The official share index of the BSSE is the Slovak Share Index (SAX) where Všeobecná Úverova Banka (VUB) has the largest weighting with 21.30%. The most marketable company in the regulated free market in 2015 was Tatra Banka (TTB). The banking sector´s profit growth in 2015 was EUR 626 million, representing a year-on-year increase of 11.7%. The growth was largely based on the growth in lending and on reductions in funding and credit risk costs. In 2015, all banks in Slovakia continued to meet the minimum capital requirements, and the common equity Tier1 ratio remained at 16%.
The Budapest Stock Exchange (BSE) has a market capitalization of EUR 441 mil. It is composed of the official index of blue-chip shares (BUX) and of the index of Mid and Small Cap shares (BUMIX). The financial companies that were chosen had the largest share weighting in both indices. OTP Bank (OTP) has a 35.5% weighting in the BUX index, Graph iSOFT Park SE has a weighting of 14.9% on the BUMIX and FHB has a 9.5% weighting on the BUMIX. The banking sec-tor closed 2015 with a profit of EUR 97 milllion. The profitability of the Hungarian banking and insurance sector remains below that of the other sectors of the region. Although several institutions have relatively high non-performing portfolios and low profitability, the capital adequacy ratio is 20%.
The market capitalization of the Prague Stock Exchange (PX) is EUR 36,041 million. Two companies that are part of this study are among the top three companies with the largest proportion of market capitalization on the PX. The Erste Group Bank (EGB) has the highest proportion of approximately 22.2%; Komerční Banka (KB) has the third highest with 18%. The last financial company analyzed is RMS Mezzanine which is a successfull company providing non-bank funding in the Czech Republic. The domestic banking sector is profitable in the long term; its profit for 2015 totaled EUR 2.47 billion; and had a 6.1% growth rate. The results of the banking stress tests show that the financial sector remains highly resistant to adverse development scenarios. The total capital ratio increased by 0.4% to 18.4 %.
The Warsaw Stock Exchange (GPW) has the highest actual market capitalization of countries in the Visegrad Group with EUR 59.2 billion. Financial companies are the main components of the official domestic index WIG. These companies comprise approximately 40% of the WIG. The chosen companies are all primary constituents of the WIG; this includes Bank Pekao (PEK), which has the highest proportion of total equity turnover at 9.32%. The remaining companies chosen were Bank Zachodni WBK (BZW), Best (BES), BMP AG (BMP), Bank BPH (BPH), Capital (CAP), Getin (GET) and ING Bank (ING). The domestic banking sector is characterized by high average credit risk weightings (80% for commercial banks); this reflects the conservative methods of estimating the capital requirements for credit risk. The total capital requirement did not change substantially; the total capital ratio remains approximately 15%.
Chart 1 shows the stock price development of the selected financial companies in the Visegrad Group. Although the Warsaw Stock Exchange has the highest market capitalization in the Visegrad Group, its stock prices had the greatest fluctuation because of the pronounced strengthening in capital after 2005. All the stock exchanges experienced declines thereafter, from 2008 to 2011. This was caused by both the global financial and the European debt crises.
The development of the macroeconomic variables selected is presented in Chart 2. In Chart 1, for better illustration, we used GDP growth and M3 growth. The most volatile variables for all countries are GDP and M3. The only European country that did not experience an economic recession during the global financial crises and the subsequent debt crisis was Poland. The Polish national economy is not as open, and thus not as exposed to outside influences, as the Czech Republic, Hungary and Slovakia. In contrast, Hungary had the most negative economic contraction (-7.5%). The Czech Republic and Slovakia, experienced the lowest GDP values; approximately -5%. The actual GDP growth values are similar to the beginning of the observed period. The Visegrad Group experienced low inflation rates, as did other European Union countries. By reducing the primary interest rates, European countries attempted to achieve an inflation target of approximately 2%. Furthermore, Slovakia was the first economy in the Visegrad Group where the interest rate became negative. The growing threat of long-term deflation could lead to negative interest rates in adjoining countries.
The Slovak economy had a continuously higher unemployment rate than the European average. Poland also had a high unemployment rate during this period. Conversely, the Czech Republic had one of the lowest unemployment rates in the European Union. The final macroeconomic factor investigated was M3, which appears to co-move similarly in all Visegrad Group countries.
The purpose of our empirical analysis is to investigate whether macroeconomic fundamentals were cointegrated with the stock prices of selected financial companies. In this study, cointegration and causality tests were conducted using the methods demonstrated in Johansen and Juselius (1990, pp. 169-210) and Granger (1967, pp. 424-438) . The basic requirement for these analyses is to determine the stationarity of variables at the original level. Therefore, we used a standard Augmented Dickey-Fuller (ADF) test and a Philips-Perron (PP) test. 
Chart 2. Behavior over time of the selected macroeconomic variables (in %)
Source: OECD database (Author´s compilation).
The Johansen cointegration method is applied to prove a long-run equilibrium between the observed variables and to prove the presence of cointegrating vectors in non-stationarity time series. The principal mathematic formulation of a vector autoregressive (VAR) is:
where Zt is a vector of non-stationary variables, C0 is the constant term, and η is the white noise term. The variables Γ and Π in the matrix contain the value of the cointegrating vectors. For the number of cointegrating vectors, Johansen and Juselius (1990, pp. 169-210) specified two ratio test statistics. The first ratio statistic is the maximum Eigenvalue statistic for the null hypothesis of precisely r cointegrating vectors against the alternative hypothesis r + 1 vectors. The second is called the Trace test; it is specified for the hypothesis of at most r cointegrat-13 The Relationship Between Stock Market Development… ing vectors. If the variables are cointegrated, the vector error correction models (VECMs) can be estimated. The VECMs directly estimate the speed at which a dependent variable returns to equilibrium after a change in other variables. We apply the following VECM specification:
Empirical results
In our analysis, we first calculated logarithm values for all time series. For the non -stationary data we used the Augmented Dickey-Fuller (ADF) and the Phillips-Perron (PP) stationarity tests, which have been widely used in the econometric literature. To properly construct the tests, we need to know the optimal lag length. This is calculated using the VAR Lag Order Selection Criteria and the VAR Lag Exclusion Wald Test. Based on the consensus of three different information criteria (Akaike, Schwarz, and Hannan-Quinn) we were able to determine a one quarter lag as the optimal delay. A cointegrating equation appears in the subsequent output of the Johansen test, presented in Table 1 .
As is shown in Appendix 1, the cointegrating vectors have been proved in all cases. In three cases we found one cointegration vector, in four cases two cointegration vectors, in four models we found three cointegration vectors, and in five cases we found four cointegration vectors. Table 1 shows that the unemployment rate is positive in most of the cases and GDP is negative.
More specific results are shown in Table 2 , where a single sign indicates a prevailing effect, and a double sign denotes a largely prevailing effect. GDP has a largely negative prevailing effect on stock prices in Poland and Slovakia. Conversely, double positive signs are confirmed in the relationship between the inflation rate and the stock prices in Poland and Slovakia and between the unemployment rate and the stock prices in the Czech Republic, Poland and Slovakia. The interest rate does not provide a general conclusion; for M3 a negative effect prevails on stock prices in the Czech Republic, Hungary and Slovakia.
The coefficient of GDP was statistically significant in six cases, but only for an OTP company, which is in accordance with economic theory when the relationship between GDP and the fundamental values of shares is positive. Increased production and consumption increase corporate profits, and thus the value of the underlaying shares. In contrast, the impact of inflation on the value of shares is ambiguous, depending on what entities in the economy prevail. A statistically significant positive effect was confirmed in five financial companies, while a negative impact was confirmed in one. However, the interest rate has an opposite effect on stock prices. A decline in interst rates increases the value of shares and vice versa. Interest rate movements have a dual effect on stock prices; one is on the expectations of growth or decline in revenues due to changes in the discount factor; and the other is the effect on the amount of liquidity in the financial system. Our empirical estimations found four companies with a positive relationship and only one company with a negative statistically sig-nificant relationship. Similarly, the relationship between the unemployment rate and stock prices is also generally negative. A higher unemployment rate leads to lower per capita income and thus lower consumption and investment, which reduces corporate profits and stock prices. Conversely, the money supply positively affects stock prices. Our results indicate seven statistically significant relationships.
Where cointegration vectors appeared, VECM can be estimated. Given that the VEC mechanism is inserted into the Johansen procedure, the deviation from long-run equilibrium is corrected through a series of partial short-run adjustments. Table 3 shows the estimates of the VECM with an earlier specified one quarter lag, which thus met the criterion of overall significance (F-stat.) at the 1% or 5% level of significance. The overall significance of each model is computed using the F-stat. coefficient; the coefficient R 2 explains a proportion of the total variability managed through a created VECM.
From the VECM results, it is evident that five models met the criterion of overall significance (F-stat.) at the 1% or 5% level of significance. The VECM coefficient of cointegration equation (CointEq1) are statistically significant in three models (VUB, CAP, PEK). The sign of the coefficient is negative in these. Negative models indicate that an increase in macroeconomic fundamentals has a negative impact on stock prices. The size of the adjustment coefficient is generally low and does not exceed 15% for VUB and CAP. The highest adjustment coefficient of the statistically significant models was obtained for PEK (21.8 %). This finding clearly shows that .nearly 22% of the deviation from the long-run equilibrium is corrected in the following quarter. The results for all the models are in Appendix 2.
Conclusions
In this study, we analyzed the relationship and the interaction between selected macroeconomic variables and the stock prices of financial companies in the Visegrad Group. The relations between the observed factors have far-reaching implications for the overall direction of the individual countries within the global economic system. Specific companies could have a negligible macroeconomic environment effect, but have a relatively high importance in terms of sector analyses and the national stock market.
Among the most important macroeconomic variables that have an impact on the stock price we include the GDP, the inflation rate, the interest rate, the money supply and the unemployment rate. All these variables affect stock prices. The relationship between GDP with M3 and the fundamental values of shares is mainly positive, as increased production and consumption increase corporate profits, and thus the value of the underlying shares. In contrast, the impact of inflation on the value of shares The Relationship Between Stock Market Development… is not significant, and the impact of the interest rate and the unemployment rate is negative. We investigated the nature of the causal relationships between the macroeconomic factors and the stock prices using the Johansen cointegrating test and VECM.
Initially, we used the Johansen cointegrating test to investigate the existence of long-term equilibrium relationships. The evidence obtained from the analysis suggests that we can determine the long-term equilibrium relationship in all cases. Although the results did not provide a universal conclusion for all countries in the Visegrad Group, in general the unemployment rate has a positive sign, and the GDP has a negative sign. The coefficient of the GDP is statistically significant in six cases, of the inflation rate in six cases, of the interest rates in five cases, of the money supply measured by M3 in seven cases, and of the unemployment rate in six cases. Most of the effects are not in accordance with economic theory. This finding could be the result of structural changes that are affected by financial and debt crises. This theory is also supported by the VECM model result.
In the cases where the variables have been cointegrated, we were able to estimate the VECM. We discovered that the VECM coefficient of cointegration equation was statistically significant in only three models. The speed with which the deviations from the long-term equilibrium were corrected was relatively slow, with the exception of Bank Pekao of Poland, where nearly 22% of the deviation from the long-run equilibrium was corrected in the following quarter.
The coefficient R 2 explains the proportion of the total variability managed through a created VECM. This coefficient is very low primarily due to the economic conditions in the sample period. The nonsignificant and low R 2 result from the possible presence of autocorrelation, heteroscedasticity or nonnormality distribution. Therefore, it is possible to analyze the regression model and precisely specify the relationship between the observed variables. 39.17, 23.44, 19.29, 14.89, 6.62 and 5.13 (all at 5% level 
